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Description 

Reld of the Invention 

The present invention relates in general to a system 
for Itie supply of digital audio and video services through 
broadband ATM (Asynchronous Transfer Mode) net- 
works. 

In particular the invention relates to a device and a 
method for the management of multicast calls for broad- 
cast audio and video services in a local ATM node. 

The problem of the distritsution of digital audio and 
video services through switching systems gets more and 
more actuality and importance especially in considera- 
tion on one side of the actually well known limits of analog 
aixilo and video transmission via radio or via cable, and 
on the other hand of the rapid evolution of technologies 
in the sector of communicationsfield. 

In fact the method for the treatment of video signals 
(coding, compression, storage in a digital way), the high 
services in terms of capacity, flexibility, efficiency and lia- 
bility provided by the ATM communication networks, as 
well as finally the new digital techniques of the DSL type 
(Digital Subscriber Loop) which make it possible to trans- 
mit bandwidth of several M6it/s on the copper twisted 
pair, enable the development of telecommunication sys- 
tems able to provide residential subscribers with audio 
and video services. 

In particular the above-mentioned switching sys- 
tems may enable the subscribers to receive digital broad- 
cast type audio and video services such as TV Broadcast 
etc. 

A general diagram of a possible network structure 
for the supply of digital audio and video services is illus- 
trated in Fig. 1 where the supply of new services inte- 
grates itself with traditional sen/ices like the telephone 
service. 

With reference to Fig. 1 some networks or sub- 
scriber premises CPNI CPNn (Customer Premises 

Network) are connected to the telephone network PSTN 
(Public Switching Telephone Network) as well as to sup- 
pliers of broadcast services. AUDIO_VIDEO_SEi=tVER. 

Such suppliers of broadcast services may be linked 
directly or through a backbone ATM system to a local 
ATM node. A_NOD (ATM_NODE). 

Each customer network (CPN) includes a plurality 
of sutjscriber equipment such as TV-SETs, VCR-SETs, 
HI-FI SETS. 

There may be other equipments in the CPN, such 
as telephone sets. fax. personal cumputers. etc. 

The above-mentioned customer equipments abut 
on connection units SET-TOP canying out ail conversion 
functions which are necessary for the adaptation of the 
signals carried by the node A_NOD in signals which are 
compatible with the different equipments of the CPN net- 
work. 

Moreover the SET-TOP units carry out all conversion 
functions which are necessary to transfer to the local 
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node A_NOD all control signals generated by the users 
of the equipments connected to the unit SET-TOP. 

The CPN network is physically connected to the 
PSTN network and to the ATM network by a copper 

5 twisted pair which transmits signals preferably according 
to the ADSL (Asymmetric Digital Subscriber Loop) tech- 
nique. The ADSL channel transmits the traditional tele- 
phone type signal as well as the data relative to the new 
audio and video services. As explained hereafter the 

10 ADSL technique makes it possible to transmit a dataflow 
of 6 Mbit/s from the node A_NOD towards the customer 
networks and up to 400 Kbit/s in the opposite direction. 

in each one of the subscriber networks the multiplex- 
ing (and demultiplexing) of flows arriving (and 

15 addressed) from the telephone set TELEPHONE and 
from the SET-TOP is performed by the termination unit 
CTRM (Customer TeRMination). 

In a dual way the unit CTRM is connected, on the 
node side A_NOD. to a node termination NTRM (Node 

20 TeRMination) routing the flows of the traditional services 
(telephone, fax) arriving from the CPN towards the net- 
work PSTN, and the flows of the broadcast multimedia 
service connections towards the ATM network. In the 
opposite direction, towards the CPN network, the same 

25 unit NTRM provides for the routing of the flows arriving 
from the broadcast service providers towards the CPN. 

The above-said terminations NTRM are connected 
to the node A__NOD by means of the access network 
A_NET (Acess_NET). The networks A_NET may be 

30 local or remote ones with respect to the local node 
A_NOD, and they provide for the multiplexing/demulti- 
plexing of a plurality of data flows having for example a 
speed of 6 Mbit/s, and to create an information flow pre- 
senting for example the speed of 150 Mbit/s to give a 

35 high efficiency to the accesses of the local node A_NOD. 
!n a first approximation the local node A_NOD sup- 
plies, regarding the broadcast audio and video services, 
two types of communication channels between the cus- 
tomer networks CPN and the servers 

40 AUDIO_VIDEO.SERVER. 

The first one of these channels labelled VAC (Video 
Audio Channel) is monodirectional and carries the audio 
and video signals from the AUDIO_VIDEO_SERVER to 
the CPN networks. 

45 The second one of these channels labelled NSC 
(Network Signalling Channel) is bidirectional and can-ies 
the service data of the network. 

In case of broadcast services the audio and video 
data arriving from the AUDIO_VIDEO_SERVERs are 

50 distrbuted by the local node in the same way towards all 
customers. 

The number of channels which may be simultane- 
ously used by each one of the customer networks CPN 
depends on the capacity (in terms of bandwidth) of the 
55 connection channel. 

At present, in the large majority of the cases, thecus- 
tomer networks CPN are connected to the access nodes 
AN. normally based on optical fibre techniques, through 
connectiorrs based on copper twisted pair. 
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Thanks to DSL (Digitai Subscriber Une) type tech- 
niques it turns out to be possible to achieve transmission 
speeds of several MBit/s on the copper twisted pair 

By the ADSL (Asyrnmetrical DSL) it is in particular 
possible to transmit an asynrmietricai flow up to a speed 
of 6 MBit/s from the station to the subscriber and up to 
a speed of 400 kbit/s in the opposite direction. 

With VDSL (Very high bit rate DSL) it is even possi- 
ble to achieve a speed of 15 Mbit/s from the station to 
the subscriber. 

Thanks to the adoption of such DSL techniques it 
turns out to be posstole to transmit also on the conven- 
tional copper twisted pair at an extremely high bit rate, 
signals such as lor example video digital one codified 
through compression standards MPEG. 

As in fact well known the bit rate of the current com- 
pression standards MPEG cSffers from values of 1-5 
Mbit/s (VHS) to values of 5 Mbit/s (studo type PAL) and 
an-iving at values of 20 Mbit/s (High Definition). 

In the broadcast audio and video services the data 
traffic passing through the access node AN is much 
higher in the direction going from the service distributors 
AUDIO.VIDEO_SERVER tothecustomer networks with 
respect to the direction going from the subscribers to the 
service distributors. 

In fact while the service distrtoutors transmit signals 
at high ^eed towards the subscribers on the VAC chan- 
nel (high fidelity sound and full motion video) the sub- 
scribers transmit towards the service distributors only 
short control signals on the NSC channel (for example 
choice of channels). 

The speed of the signals transiting from the down- 
stream side is typicafly of the range of 6 Mbit/s, while the 
speed of the signals transiting from the upstream side is 
lower than 400 Kbit/s. 

As the digital audio and video service supply 
requires the management of data flows characterized by 
a different bandwidth (from some kbit/s up to some 
Mbit/s) and with pressing needs i n tenns of transfer delay 
and error probability, the ATM technique seems to be 
actually the most adapted one for the realization of the 
local node A_NOD. 

As in fact known the ATM technique assumes an 
always more important role especially because it mak^ 
it possible to handle the multiplexing and the integrated 
switching of digital signal flows belonging to sen/ices for 
the transmission of voice, video and data signals with 
bandwidth requirements different and characteristic for 
differentiated traffic. ^ . ^ * 

The ATM technique foresees in particular that data 
related to the different sen/ices has to be organized m 
data units with a fixed length of 424. bits called cells. 
These cells contain, apart from the specific data, a 
header carrying among others the data necessary for the 
routing of the cell itself through the geographic network. 

The fact that the ceils themselves contain the data 
required for the definition of the path to go in order to 
reach their destination, represents numerous advan- 
tages in ternrts of efficiency and flexibility. 



Therefore, thanks to these and other characteristics 
the communication networks based on the ATM tech- 
nique are especially adapted to operate as support for 
new broadband services and in particular for digital 
5 audio and video sewices. 

However the use of networks in ATM technique 
presents some problems connected to the management 
of broadcast type video services (TV Broadcast). 

A first big problem is due to the fact that the trans- 
10 mission of audio and vkieo channels in broadcast mode 
requires necessarily that the ATM connection network 
offers the possibility to cast and address again ceils 
belonging to a same channel towards all interested sub- 
scribers. 

IS For the ATM switching network such operation of 
multiplexing and re-addressing of cells requires the cre- 
ation of a multiplicity of cast cells with the same payload 
C3f a unique original cell, bui with routing informations 
(headers) completely different from one to the other. 
20 Even if such casting and re-addressing functions are 
surely implOTentable within an ATM network, their exe- 
cution wouW employ in a very heavy way the resources 
of the switching network as well as the resources of the 
corttrol structure linked to this. 
25 This would make not only the management of the 
broadcast type sendees very expensive. 

A second very inportant problem arising for the 
management of the requests of the subscribers is linked 
to the so-called phenomenon of "zapping", i.e. to the 
30 phenomenon of the frequent requests to change the 
channel by the subscribers who use broadcast audio or 
video services. 

This phenomenon, even if apparently trivial, has cer- 
tain characteristics suitable to put the control system of 
35 a conventional ATM network in a critical situation. 

In fact the phenomenon of the "zapping", apart from 
being very frequent represents also a signif icant cone- 
lation factor between the signals transmitted by the dif- 
ferent subscribers above all in relation to the 
40 transmission of programmes of a particular interest 

The simultaneous changing of the channel by a 
g-eat nun^er of subscribers obliges the control struc- 
tures of the ATM switching network to face onerous 
checking operations on the fact that the band of the 
45 required channel is or is not compatible with the band 
available in the network of the subscriber. 

These checking operations, considering the speed 
of the concerned signals, may slow down tine operation 
of changing channel in a not acceptable way for the sub- 
so scriber. 

In fact as a subsaiber network CPN makes rt nor- 
mally possible to have simultaneously a multiplicity of 
VAC channels, there may arise important problems due 
to the limitation of the bit rate globally available on the 
55 subscriber plug CTRM. . 

Supposing for example that the bit rale available in 
a CPN network is of 6 Mbit/s and that a TV transmission 
at low resolution (1 .5 Mbit/s is activated, it will in no way 
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turn out to be possible to satisfy another TV transmission 
with a higher resolution (5 Mbit/s). 

This limitation on the bit rate reaily available on the 
sulsscriber device CTRM involves further complicate 
chedong operations by the control stnjctures on the ATM 
switching network- 
In short, however an ATM network is structurally 
adapted to support the transport of digital audio and 
video services of the broadcast type, significarTt prob- 
lems will anyhow arise for the traffic management requir- 
ing for their solution onerous interventions of 
strengthening of the connection network, and above all 
of rts corrtrol structure. 

Background Art 

In the patent application nr. MI94A001552 filed on 
July 22. 1994 on behaH of the same Applicant, is dis- 
closed a system and a method for the fast management 
of the connections in a local node based on ATM tech- 
nique to supply multimedia broadcast and interactive 
audio and video services to residential subsaibers. 

A general scheme of a possible structure of a local 
node for the broadcasting of audio and video services 
based on the system being the subject of the mentioned 
patent application is shown in Rg. 2 and conprises sub- 
stantially: 

an ATM switching network indicated by ATMSF (ATM 
Switching Fabric); 

a control and local node supervision network indi- 
cated by CMN (Control Message Network) which 
corrtrols through a connection as a whole indicated 
by cmn all units of the node; 
one or more peripheral nrodules PMS carrying out 
interface functions with server devices of audio and 
video broadcast services (n<rt shown) through con- 
nections au_vi_se; 

one or more peripheral modules PMU carrying out 
interlace functions with user deuces of broadcast 
audio arKl video sen^ices (not shown) through con- 
nections Indicated as a whole by cpn; 
one or more peripheral nrxxJules PMT carrying out 
interface functions with other nodes (not shown) of 
the ATM network through a connection labelled 
trunk. 

The functional scheme of Rg. 3 shows in a more 
detailed way the parts of the local node concerning the 
broadcast audio and video service transmission. 

The MC_S (Multicasting_Slructure) network repre- 
serrtsthe part of the switching network ATM-SF concern- 
ing services prevailingly of the broadcast type. 

Always with reference to Rg. 3 PMSy indicates as 
a whole the part of the peripheral module PMS which 
receives the data from the server devices of broadcast 
audio arKJ video services through the au_vi_se link, and 
transmits them towards the network MC_S through a 
pmsy link. 



According to the system, subject matter of the men- 
tioned patertt application, the MC_S network is a passive 
optical network with a structure which is essentially tree- 
like. Inside the MC_S network the ATM ceils transmitted 
5 on one single physical link from the module PMSu are 
distributed through a physical distribution of the signals 
(optical splitters) towards alt perpheral subsaiber mod- 
ules PMU. 

Always with reference to Rg. 3 PMUg as a whole 
ro indicates the part of the peripheral module PMU inter- 
ested in the upstream data flow, and which receives from 
the different subscriber networks CPN the requests for 
channel changing by the individual sutjscribers. 

Ail requests arriving from tiie sutsscriber networks 
IS CPN abutting on a single peripheral module PMUy are 
managed inside the module PMUy itself (Fig. 3). 

The part of the peripheral module PMU receiving the 
data from the network MC_S aixl ti-ansmitting it towards 
the various subscriber networks CPN (downsti-eam flow) 
20 has been indicated as a whole by PMUq (Rg. 3). 

Thanks to the characteristics of the network MC_S 
the same output ATM cell ftow from the module PMSg 
reaches all modules PMU (Rg. 3). 

According to the system as the subject matter of the 
25 mentioned patent application, each one of the modules 
PMU includes switching and ATM cell replication func- 
tionalities. Such functionalities, even if limited, are any- 
how suffident to manage the swwtching and distribution 
of the ATM cell flow towards the siiscribers connected 
30 to that single module PMU. 

For a more detailed explanation concerning the 
structure of the peripheral module PMU see ttie already 
mentioned patent application. 

This system represents numerous advantages. 
35 Through a similar architecture the characteristics of 
tfie ATM technique are exploited completely and with 
high efficiency. 

For the broadcast type services, where the switching 
functions of the connection network have a relative 
40 importance, the part MC_S of the network ATM-SF cre- 
ates a simple and little onerous distritxition at physical 
level of the signals, requiring to the peripheral modules 
PMU the control functions of tfie switching based on the 
requests made by the subscribers. 

The signals transported by the network MC_S being 
under the form of ATM cells, the switching control func- 
tions carried out by the peripheral modules PMU can be 
carried out by ATM techniques. 

Thanks to the fact that these peripheral modules 
PMU deserve normally a limited number of subscribers 
(generally each one not nxDre than 4.000). the switching 
control functions may be carried out with more efficiency 
compared to analog functions carried out in a centralized 
way 

But such system requires that inside the peripheral 
module PMU also ATM ceil casting functions are carried 
out. 
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Object of the Invention 



Bried Descrtptinn of the Drawings 



It is one object of the present invention to provide a 
device for the mutticast call management for broadcast 
audio and video services in an ATM type local node, 
which makes the replication of the ATM cells inside a 
peripheral subscriber module PMU in function of the 
requests of channel changing ("zapping^ by the sub- 
scriber possible. 

A second object of the present invention is to provide 
a method for the multicast call management making it 
possible, inside a peripheral sutscriber module, to sup- 
ply an efficient dgital audio and video service of the 
broadcast type, even if there are numerous and simulta- 
neous request for channel changing f zapping^ by the 
subscribers. 

Disclosure of the Invention 

These and other objects are achieved through the 
invention which consists in a device for the multicast call 
management for broadcast audio and video services in 
an ATM local node, said device being connected inside 
a peripheral subscriber interface nrradule of said local 
node and connected tinrough a plurality of incoming ATM 
links to a switching network which transports data con- 
cerning a plurality of audio and video sessions, and fur- 
thermore connected through a plurality of outgoing ATM 
links to devices using broadcast audio and video serv- 
ices, and also connected to a service bus on which tran- 
sits service data concerning the requests of session 
changing by the subscribers, said device being charac- 
terized in that it includes a control unit connected to said 
service bus and a replication unit set up t>y a plurality of 
all equal replication subunits. each one of them compris- 
ing: 

a central buffer for the storage of the ATM ceils of 
which at least one copy has to be made, said central 
buffer being connected in input to the ATM links in 
input and being connected to an output ATM link; 
selection means, set up by a number of location 
equal to the number of users connected to sakj out- 
put ATM link, each one of said locations contairung 
a session identifier indicating the session currentiy 
required by a subscriber and virtual path data con- 
cerning the path of the cell in order to reach the sub- 
scriber; 

a service block containing data concerning the 
number of copies of tiie ATM cells memorised in said 
central buffer to be transmitted towards the users 
connected to said ceil replication subunit: 
means, connected to said selection table and to said 
central buffer for tiie adding of said virtual path data 
to the cells stored in said central buffer. 



The features of the present invention which are 
believed to be novel are set forth with particularity in the 
5 appended claims. The invention, together with further 
objects and advantages thereof, may be understood with 
reference to the following desaiption. taken in conjunc- 
tion with the accompanying drawings and in which: 



10 Rg. 1 , already described, shows the general struc- 
ture of a communication network for the supply of 
(Sgital aujio and video services; 
Rg, 2 is a block diagram of the access node A_NOD 
of Rg. 1 for the broadcast of audio and video serv- 
es ices; 

Rg. 3 shows in a more detailed way the parts of ttie 
access node of Rg. 2 interested in the broadcast 
type audio and video services; 
Rg. 4 shows the general structure of a device for the 
20 mutticast call management according to the present 
invention; 

Rg. 5 shows tiie structure of a subunit of the device 
of Rg. 4; 

Rg. 6 shows the structure of the addressing and 
25 corttrol tables of the subunit of Rg. 5. 

Detailed Description of a Prefenred Embodiment 

With reference to the alleged Rg. 4 the general 
30 structure of a device for tiie multicast call management 
according to the invention will now be described, as a 
whole labelled MCU (Mutti Casting Unit). 

The devices MCU are arranged inside the peripheral 
module PMU. 

35 The device MCU includes a control unit MCC {Multi 
Casting Controller) and a casting unit MUCH (Multi Cast- 
ing Handler). 

The corrtrol unit MCC is connected to a bus SIGNAL- 
LING/ZAPPING LINK on which transits the service data 

40 concerning channel changing requests by the subscrib- 
ers. 

The unit MUCH is connected to a certain number of 
input ATM links, for exampre four, indicated by 
ATMJNPUT_UNK. 
45 The links ATMJNPUT_UNK fooArard data in an ATM 
cell standard format or of cells in a proprietary internal 
format. 

Each cell may belong to a different input session 
within the totality of available input sessions and it is iden- 
50 tified by specific values of the fieWs VPI (Virtual Patii 
Identifier) and VCI (Virtual Channel Identifier) of the cell 
header 

On configuration of the station to which bdongs 
each element MCU, an association between a certain 
55 set of values of the virtual channel identifiers is defined 
(e.g. 400) and some HEADER fields of the ATM cell of 
proprietary format The values of the above-mentioned 
fields may advantageously coincide with the value of cer- 
tain fields of the ATM cell in a standard format, for exam- 
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pie the VCI and VP1 values. Hereafter we will refer to 
these fields with the input session identification term ISI 
(input Session Identifier). 

The unit MUCH is moreover connected to a certain 
number of output ATM links, for exannple six. labelled 5 
ATM.OUTPUT.LINK. 

The unit MUCH includes a series of identical subu- 
nits which are functionally independent and called DM 
(Data Manager). 

The nunnber of subunits DM is equal to the number io 
of links ATM_OUTPUT_UNK. i.e. in this case six. 

Each one of the subunits DM is conneaed to the 
irput of all links ATM^INPUT^UNK. and presents the 
output connected to a coresponding link 
ATM.OUTPUT^LINK. 

With reference to the enclosed Fig. 5 the general 
structure of a subunit DM will now be illustrated in a more 
detailed way. 

The subunit DM comprises an input synchronizer 
block SYNC_1N with its inputs connected to the links 
ATMJNPUT_UNK and each output connected to a filter 
unit INPUT^FILTER. 

The unit INPUT_F1LTER conprises for each one of 
the links ATM_INPUT_LINK a corresponding fifter block. 

In this case the number of outputs of the input syn- 
chronizer block SYNC_!N and consequently the number 
of blocks FILTER is equal to four. 

The unit 1NPUT_F1LTER comprises also a filter 
memory IFM (Input RIter Memory) connected to the out- 
puts of the filter blocks FILTER. 

Each location of the memory IFM contains a field of 
the logic type indicating if the corresponding irput ses- 
sion is or is not active A connection is considered active, 
if at least one subsaiber among the subscribers con- 
nected to the subunit DM turns out to be linked to this 
session. 

The nuirtoer of locations of the filter memory IFM is 
equal to the maximum number of sessions transported 
by the links ATM JNPUT_LINK. in this case 400. 

The output of the unit INPUT_F1LTER is also con- 
nected to the inputs of a ceil buffer called 
CELL^BUFFER. 

The output of the Iniffer CELL^BUFFER is con- 
nected to a ceil compiling unit CELL^COMPILING con- 
nected to the addressing and corttrol unit 
(Addressing/Control Data Base) ADDR_CTRL_DB. 

The addressing and control unit ADDR_CTRL_DB 
is connected to the registers NCR (New Connection 
Registers) containing the identifiers of the new con- 
nected subscriber and the identifier of the chosen ses- 
sion by this subscriber, as will become more 
understarrdable hereafter with reference to Rg. 6. 

Rnally the cell compiling unit is connected to the link 
ATM_OUTPUT_LlNK through an output synchronizer 
block SYNC.OUT 

The writing and reading of the cells in/from the buffer 
CELL_BUFFER is preferably carried out by the FIFO 
method (Rrst In RrstOut). 



All writing operations in the buffer CELL_BUFFER 
are controlled by the unit 1NPUT_F1LTER. 

All reading operations from the buffer 
CELL_BUFFER are controlled by the addressing and 
control unit ADDR.CTRL_DB. 

The addressing and control unit ADDR_CTRL_D8 
is also connected to the cell compiling unit 
CELL.COMPILING. 

The addressing and control unit ADOR_CTRL_DB 
comprises a selection table SEL.TAB shown in details 
in Rg. 6. 

The nun*er of location (lin^) of the tatile SEL_TAB 
is equal to the maximum number of sessions carried by 
the link ATM_.OUTPUT_UNK. i.e. it is equal to the 
number of SET^TOPs connected to the specific subunit 
DM, in this case 100. 

Each one of the location of the table SEL.TAB com- 
prises three fields marked by ISr (Input Session Identi- 
fier). VC JO (Virtual Channel IDentifier) and SR (Session 
Routing), respectively. 

The field ISr indicates the number of the input ses- 
sion required by the subscriber conesponding to the line 
of the table SEL_TAB. 

The fieW SR comprises data indicating the virtual 
path which a ceil assigned to be addressed towards the 
user corresponding to the line of the table SEL_TAB will 
take. 

The fieW VCJD comprises data indicating a virtual 
channel identifier assigned to be inserted in tiie header 
of the ATM cells belonging to tiie virtual channel of the 
subscriber corresponding to tiie line of the table 
SEL.TAB 

The data contained in the field VCJD are assigned 
to be used by switching elements downstream of the 
35 device MCU to address correctiy the cells towards ttie. 
subscriber. 

The selection table SEL_TAB is addressed through 
a dynamic addressing blocK as a whole indicated by 
SERV!CE_BLOCK set up at its turn by a number of cop- 
40 ies of tiie Socks SERVICE_PAIR equal to the maximum 
number of sessions can-ied by the link 
ATM_!NPUT_UNK, in this case 400. 

Each pair of blocks SERVICE_PAIRi is set up by a 
respective scheduling structure marked 
45 SCHEDUUNG.STRUCT and by a respective compiling 
sti-ucture merited C0MP1L1NG_STRUCT 

Each position contained in a scheduling or compiling 
sti-ucture of the block SERV1CE_BL0CK contains an 
output identifier OSI (Output Service Identifier) able to 
so kSentify univocally one of the subscribers connected to 
the subunit DM. 

The scheduling sti-ucture SCHEDULING_STRUCT 
out of the 400 betonging to the block SERVICE_BLOCK 
is selected by the input session indicator ISI memorised 
55 in the header of the cell which is each time present on 
the HEAD of the FIFO set up by the buffer 
CELL.BUFFER. 
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■me line of the selection table SEL.TAB .s chosen 
by the value OSI contained in the «'«^P;f °" 
head of the scheduling structure selected m *ay^ 

The compiling structure C0MP"-1NG_STRUCT, 
among the 400 belonging to the aoa 
S^CE BLOCK is selected by the input s«s.on.rriH 

SS^con^ined in the field isr of the line of the table 

SEL_TAB chosen in this way. 

The device MCU works as follows. 

The unrt MCC receives constarjy JJs^ 
ZAPP1NG_BUS the data related 
channels eachtime chosen by the 
by the peripheral module PMU compnsmg the device 
MCU under examination. ^nosa 
Each one of these subscribere may freely *oose 
between one or more of the 400 sessions transported by 
the link ATMJNPUT_L1NK. 

The input cell flows on the links ATMJNPUT LINK 
are synchronized inside of each o-^* ^^^-.^""^ 
DM by the input synchroniraton block SYNCJK 

The four fitter btocks FILTER el.m.nate the cells 
which on the basis of the data stored in the filter memory 

S contend to sessions not selected by the subunrt 

DM to which those belong. «,^„nooJtha 
The filter memory IFM contains, for each one <rfflie 
400 input sessions, a logic indication «ncejTung tt^efart 
if 1he<S.rresponding session hasbeena^-Jrt^ 
at least one subscriber out of the subscnbers deserved 

by the specif ic subunrt DM. Mor «ro«ides 

At each subscriber selection the unit MCC provKles 

to update the content of the filter memory IFM. 

'^e number n of copies which have to be made of 
a Single cell may vary between the vak.e zero and *e 
maxilm value of sessions f^^.^^ 
ATM_OUTPUT_LINK Of the specific subunrt DM. in this 

""'V^nSmber n equal to 100 would ir^cate me limit 
case where all subscribers connected to the Imk 
^_5jTPUT_LINKn of the specific subunit DM would 
ask to receive the same transmission channel. 

^e cells having sur^ved the filtering acuon rea^ 
by means of the blocks FILTER are memonsed insKle 

nizer block SYNC JN the cells belon^^^g to a «nn^^^^^^ 
sion are memorised inside the buHer CELL.BUFFER m 
the correct time sequence of arrival. 

Te buffer CELL_BUFFER is preferably structured 

'""^ cell time the cell positioned on the Head erf 

the buffer CELL_BUFFER is examir^ed and *;o"9^ 
value contained in the identifier ISI tt"^,'^^" 
sponding structure among the 400 scheduling stmctures 
5*e block SERVICE.BLOCK .'S add^^^. ^ 
In Fig 6 the identifier contained in such *<e'dlSlhas 
bee.1 pStioned equal to i. and ^-^ff;;^^'^ 
addressed by this one has been indicated by 
SCHEDULING_STRUCTi. 



By the element positioned on the head of the so 
selected scheduling structure SCHEDUUNG.STRUCTi 
is read the coresponding identifier OSI contained m it. 
By means of the identifier OSI a line of the table 
5 SEL TAB is addressed, and from this line are read the 
vaiu« contained in the fields VCJD and SR. ^^jch are 
suppfied to the cell compiling unit CELL_COMPIUNa 

The unit CELL_COMPILING creates an ATM cell 
starting, for the aeation of the header of this cell from 

10 the values VCJD. and SR read from the line of the so 
selected table SEL_TAB. and starting for the creation of 
the payload of this cell from the cell, which is present on 
the HEAD of the buffer CELL.BUFFER. 

The ATM ceH created by the unrt CELL_COMPILlNG 
.5 •« sent to the output synchronizer block SYNC OUT 
which then provides for the fo.ward.ng o the cell itself 
towards the output link ATM_0UTPUT_L1NK. 

From the selected lines of the table SEL.TAB ateo 
the value of the field ISr is read simultaneously to the 
20 values of the fieWs VCJD and SR. 

This field contains the identifier of the session a^r- 
renUy selected by the subscriber corresponding to the 
tine of the table SEL_TA8. ^ 

By means of this identifier the correspond.ng ^c- 
25 ture out of the 400 compiling structures of the address 
and control unit ADDR_CTRL_DB IS addressed. _ 

in case the subscriber has not carried out any chan- 
nel Changing, the indicator ^^^d in the field ISI 
spends to the preceding indicator 181 read in thecell. and 
« Ssequently the compiling ^^'^.^'^J'l^ 
one belongs to the same stmcture pair SERVICE PAm 
to which belongs the previously selected scheduling 
stnicture SCHEDUUNG.STRUCTUREi 

inside the so J^Ssi 
35 COMPIUNG STRUCT the corresponding identifier 05I 
Sen. ana the cycle starts again with the reading of 

the new identifier OSI contained in ^'XT "^^ 
positioned on the head HEAD of the structure 
SCHEDUUNG.STRUCTj. 
40 The cyde continues until the end of We presert 
scheduling^ctureSCHEDULING.STRUCTihasnot 

been achieved. ^ ♦k^ 

According to the invention, once the end of We 
scheduling structure SCHEDULlNQ_STRUCTi has 
45 been reached. the compihng stnirture 
COMPILING.STRUCT, and the scheduling structure 
SCHEDUUNG.STRUCTi are exchanged one by tne 

**^Simultaneously the cell currentiy positioned on We 
50 HEAD of ttie buffer CEU.3UFFER is rject^a.^** 
foll^ving cell is carried on the HEAD of the buff^"^^ 
Atlhemoment of the channel zapp.ng ^equeslby ^ 
already active subscriber, the control unit <^CC update 
advanLgeously thecomentdthefiftering m^^^^ 
5s At the same time ttie control unrt MCC uf»ates ine 
v^ueoHhefield ISr of the table SEL^TAB *ntt;epa«tion 
correspo«ling to the subscriber having made the zap 
ping signaling. 
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In this way. when such line of the table SEL_TAB is 
addressed by one of the values read by the scheduling 
structure SCHEDULlNG_STRUCTj. the identifier corre- 
sponding to the new session j just selected by the sub- 
scriber is read by the field ISr. In fig. 6 the iderrtifier 
contained in the field ISr of the selected line is put equal 
toj. 

By means of this value j is addressed a compiling 
structure out of the 400 compiling structures of the block 
SERVICE_BLOCK not belonging to the pair 
SERVICE_PAIR to which belongs the previously 
selected scheduling stack. 

In Fig. 6 the compiling structure addressed by the 
value j after the channel changing has been indicated by 
COMPILING_STRUCT|. 

Inside the structure COMPIUNG_STRUCTj is writ- 
ten the corresponding identifier OSI, and the cyde pro- 
ceeds as in the previous case (i.e. in absence of zapping) 
with the reading of the new identifier OSI contained in 
the following element positioned on the HEAD of the 
structure SCHEDULING_STRUCTj addressed by the 
value ISl of the cell present on the HEAD of the buffer 
CELL^BUFFER. 

The cycle proceeds as in the previous case On 
absence of zapping) until the moment when the end of 
the present scheckiling stnjcture 

SCHEDULING.STRUCTl is reached. 

Like in the previous case once the end of the sched- 
uling structure SCHEDULING_STRUCTi has been 
reached. the compiling structure 

COMPILlNG_STRUCTi and the scheduling structure 
SCHEDUUNG_STRUCn are exchanged one by the 
other. 

At the moment of a connection request by a sub- 
scriber not yet active, the control unit MCC updates, on 
the basis of the session required by the subscriber at the 
moment of the connection, the content of the filtering 
memory IFM. 

At the same time the control unit MCC updates the 
value.of the field SEL_tAB_ISI of the table SEL JTAB in 
the position corresponding to the subscriber having 
made the connection request. 

Moreover the control block MCC inserts in the reg- 
ister NCR 

a new element containing the identifier of the new sub- 
scriber and the session identifier required by this new 
subscriber. 

Through this new element the corresponding com- 
piling structure C0MPIL1NG_STRUCT is addressed in 
which the identifier of the new subscriber is written. 

The whole block SERVICE_BLOCK may be imple- 
mented in an advantageous way through a single mem- 
ory unit RAM shared by ail scheduling and coirpiling 
structures. 

In this way it turns out to be possible to obtain a sig- 
nificant reduction of the memory capacity required as a 
whole with respect to that theoretically necessary to real- 
ize the block SERVICE_BLOCK. 



It is possible to appreciate the fact that the buffer 
CELL_8UFFER in this wvay makes it possible to decou- 
ple the speeds of the data flows transiting on the input 
links ATM JNPUT_UNK from the speed of thedata flows 
5 transmitted by the output links ATM_0UTPUT_L1NK 
independently from the tsit rate of such flows. 

The compiling and scheduling structures 
COMPIUNG.STRUCT and SCHEDUUNG_STRUCT 
may be implemented with a whatsoever generic data 
10 structure. As a not limiting example, such structures may 
be advantageously inrplemented through stack struc- 
tures operating in UFO nrode (Last In First Out). 

Such structures may alternatively be inoplemented 
through structures operating in FIFO mode (Rrst In Rrst 

15 Out). 

While a particular embodiment of the present inven- 
tion has been shown and described, it should be under- 
stood that the present invention is not limited thereto 
since other embodiments may be nrade by those skilled 
20 in the art without departing from the true spirit and scope 
thereof. It is thus contemplated that the present invention 
encompasses any and all such embodiments covered t:>y 
the fdlcwing claims. 



25 Claims 

1 . Device for the multicast call management for broad- 
cast audio and video services in an ATM node, said 
device (MCU) being connected inskle a peripheral 

30 subsaiber interface module (PMU) of said local 
node (A_NO0). and connected through a plurality of 
incoming ATM links (ATM_1NPUT_UNK) to a switch- 
ing network (ATM-SF) which transports data con- 
cerning a plurality of audio and video sessions, and 

35 furthermore connected through a plurality of outgo- 
ing ATM links (ATM_OUTPUT_UNK) to devices 
using broadcast audio and video services, and also 
connected to a service bus {ZAPPING_BUS) on 
which transits service data concerning the requests 

40 Of session changing by the subscribers. 

said device (MCU) being characterized in 
that it includes a control unit (MCC) connected to 
said service bus(ZAPPlNQ_BUS), and a replication 
unit (MUCH) set up by a plurality of all equal repii- 

45 cation subunits (DM), each one of them comprising: 

a central buffer (CELL_BUFFER) for the storage 
of the ATM cells of which at least one copy has 
to be made, said central buffer 
so (CELL_BUFFER) being connected in input to 

the ATM links in input (ATMJNPUT_LINK) and 
being connected to an ATM output link 
(ATM_OUTPUT_LINK); 

selection means (SEL_TAB) set up by a number 
55 of locations equal to the number of users con- 

nected to said output ATM link, each one of said 
locations corrtaining a session Identifier (ISP) 
indicating the session currently required by a 
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subscriber and virtual path data concerning the 
path of theceils in order to reach the subscrtoer. 

- a service block (SERVICE.BLOCK) conttining 
data (SCHEDUL1NG_STRUCT. 
CCOMPILING.STRUCT. OSI) concerning the 5 
number of copies of the ATM cell memonsed m 
said central buffer (CELL.BUFFER) tobetiBre- 
mitted towaids the users connected to said cell 
replication subunit (DM); 

. means(CELL_COMPILING).connectedtosaid io 

selection table (SEL.TAB) and to said central 
buffer (CELL_BUFFER). for the adding of said 
virtual path data (SR) to the calls stored in sari 
central buffer (CELL.BUFFER). 

2 Device according to daim 1 . characterized in that 
* said service block (SERV1CE_BL0CK) cotnpnses a 
number of scheduling 
(SCHEDULING STRUCT) equal to the numfa^ or 
Sssions carri^ by said ATM input inks 20 
(ATM INPUT_L1NK). each one of said scheduling 
strucires (SCHEDULING.STRUCT) being 
addressed by a session idenlHier (ISI) Present in me 
cell which is each lime present on the head (HEAD) 
of said central buffer (CELL.BUFFER). each one of 25 
said scheduling structures 

(SCHEDUUNG STRUCTi) including subscnber 
identifiers (OSI). each one of them indicating univo- 
cally a subscriber, out of the subscribers abutting on 

said replication sifcunit (DM), towards which sad 3o 
ATM cell each time present on top of said centra^ 
buffer (CELL_BUFFER) has to be transferraJ. and 
Sat said sen/ice block (SERVICE.BLOCK) com- 
Drises means to update the content of said sched- 
SS^ Sucture"^ (SCHEDULING.STRUCTi) ss 
eliminating a subscriber identifier (OSI) each ttme 
said cell being present each time on the Headofsad 
central buffer (CELL_BUFFER) is transferred 
towards the subscriber. ^ 

3. Device according to daim 2. characterized in that 
said service blod< (SERVICE.BLOCK) comprees a 

number of compiling 
(COMPIUNG STRUCT) equal to the nunDer or 
sessions caTried by said ATM input links « 
(ATM INPUT UNK). each one of said compiling 
struci^ires IcOMPILING STRUCIT) being 
addressed by a session identifier (ISO mduded in 
the location of said selection table (SEL.TAB) e^ 
timeaddressedbyasessionident«ier(OSI)present so 

in the scheduling structure 

(SCHEDULING.STRUCTi) addressed by said ses- 
sion identrtier (ISI) present in said cell which -s 
present on the head of said central tjuHer 
(CELL BUFFER), and that said service block ss 
(SERvTcE.BLCCK) indudes means to update the 
content of said compiling strucjire 
(COMPlUNG.STRUCTi) adding a subscriber iden- 
tifier (OSI) each time said cell each time present on 



the head of said central buffer (CELL_BUFFER) is 
transmitted towards the subscriber, and means to 
exchange, each time said scheduling structure 
(SCHEDULING.STRUCTi) remains empty, the con- 
tent of said scheduling structure 
(SCHEDULING.STRUCTi) with the content of said 
compiling structure (COMPILING.STRUCTi). 

4. Deirice accorcfing to daim 2. characterized in that 
said schedufing stnjctures (SCHEDUUNG 
STRUCT) are stack structures operating in UFO 
mode (Last In First Out). 

5. Demce according to daim 3. diaracterized in mat 
said conpiling structures (COMPIUNG.STRUCT) 
are stad< stmctures operating in UFO mode (Last 
In RrstOut). 



Dewce accoiding to daim 2. charactenzed in that 
said scheduling stmctures 

(SCHEDUUNG_STRUCT) are stnictures operating 
in FIFO mode (First In First Out). 

7. Deiflce according to claim 3. *aracteriz«l in ttiat 
said conpilmg stmctures (COMPIUNG.STRUCT^ 
are stmctures operating in FIFO nrwde (First In First 
Out). 

8. Device accading to claims 2 and 3. characterized 
in that said scheduling stmctures 
(SCHEDULING.STRUCT) and said compiling 
stnjctures (COMPIUNG_STRUCT) are imple- 
mented by using a single RAM memory unit 

9. De«ce according to daim l.dnaracterized in mat 
said casting subunit (DM) indudesaninputfilterunrt 
(INPUT FILTER) preventing the storage inside said 
central buffer (CEU._BUFFER) of all ATM c^te tran- 
Sr« on said ATM input links (ATMJNPUT.UNK) 
belonging to sessions whidi are not required by any 
subscriber putting on said casting subunit (DM). 

10. Dwice according to daim 9. diaracterized in ttiat 
said input filter unit (INPUT.FILTER) compnses. for 
eadi «nk out of said ATM input links 
(ATMJNPUT.UNK) a conesponding filter Wock 
(FILTER). 

11. D9«c9 according to daim 9. diaracterized in mat 
said input filter unit (INPUT.FILTER) compns^a 
filter memory (IFM) composed by a """^.^^ "^"^ 
tions equal to the number of sessions carried by sad 
ATM uiut links (ATMJNPUT.UNK). each one <rf 
said locations containing data concerning the 
number of subscribers abutting on s^ «sting sub- 
unit (DM) who are asking for a ^eajc session o^ 
S^the sessions carried by said ATM input links 
(ATMJNPUT.LINK). 
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12. Device according to claim 1 1. characterized in that 
said data contained in each location of said filter 
memory (IFM) is set up by a single bit indicating the 
fact that at least one out of the subscribers abutting 

on said casting subunit (DM) is requiring or not a 5 
specific session out of the sessions carried by said 
ATM input links (ATM_INPUT_LINK). 

13. Device according to clsum 1, characterized in that 
each one of said casting subunits (DM) includes an 10 
input synchronizer block (SYNC_iN) which synchro- 
nizes the data flows transiting on said ATM input 
links (ATMJNPUT.UNK). 

14. Device according to claim 1, characterized in that is 
each one of said casting subunits (DM) comprises 

an output synchronizer block (SYNC.OUT) which 
synchronizes the dataflows transmitted on said ATM 
output link (ATM_OUTPUT_LINK). 

20 

15. Method for the management of multicast calls for 
broadcast audio and video services in a local ATM 
type node Inside a peripheral subscriber interface 
module (PMU) of said local node (A_lsJOD) for the 
casting and addressing of ATM ceils belonging to a 25 
plurality of audio and video user sessions of broad- 
cast audio and video services, said ATM cells being 
carried (ATMJNPUT^LINK) through an ATM switch- 
ing network (ATM-SF), 

characterized in that it includes the step to 30 
memorize the ATM cells arriving from said ATM 
switching networi< (ATM-SF) inside a central buffer 
(CELL_BUFFER) operating in FIFO mode; and in 
that it comprises the following steps for each one of 
fhe ATM cells present on the head of said central 35 
buffer (CELL_BUFFER): 

- extracting identifications (OSI) of the subscrib- 
ers towards which said ATM cell has to be trans- 
fen-ed; ^ 
extracting data about the virtual path (SR) con- 
cerning the path of the cell to reach each sub- 
scriber; 

creating for each sut)scriber to whom said ATM 
ceil has to be transferred a copy of said ATM ceil 4S 
adding the virtual path data (SR) con-esponding 
to this subscriber. 

16. Method according to claim 15. characterized in that 

it includes the step of associating a set of virtual so 
channel identifier values (VC) to a set of input ses- 
sion identifiers ISI (Input Session Identifier), and of 
creating a number of schediiing structures 
(SCHEDULING.STRUCT) equal to the number of 
sessions carried (ATMJNPUT.LINK) by said ATM ss 
switching networi< (ATM-SF), and by the fact that it 
comprises the following steps for each ATM cell 
present on the head of said central buffer 
(CELL.BUFFER): 



identifying through a session identifier (ISI) 
extracted from the virtual channel data (VC) 
present in said ATM ceil and from said virtual 
channel identifier values (VC) and from said 
input session identifiers ISI (Input Session Iden- 
tifier) a scheduling structure 
(SCHEDUUNG.STRUCTi) out of said schedul- 
ing structures: 

identifying for each element of said scheduling 
structure (SCHEDULING_STRUCTi). through 
a subscriber identifier (OSI) contained in said 
et^ent. a sut>scrib6r towards which said ATM 
ceil is to be transferred, and extract (SEL^TAB) 
the corresponding virtual path data related to 
the path of the ceil to reach each one of the sub- 
saibers; 

- adding (CELL.COMPILING) said virtual path 
data (SR) to said ATM cell, and eliminating said 
element from said scheduling structure 
(SCHEDUUNG_STRUCTi). 

17. Method according to claim 16. characterized in that 
it includes the step of creating a number of compiling 
stmctures (COMP!LING_STRUCT) equal to the 
nunter of sessions carried (ATMJNPUT_UNK) by 
said ATM switching network (ATM-SF). and in that is 
conprises the following steps for each ATM cell 
preserrt on the head of said cer^ buffer 
(CELL_BUFFER) and for each subscriber identifier 
(081) extracted from said scheduling structure 
(SCHEDULING.STRUCTi): 

identifying a compiling structure 
(COMPILING_STRUCT) out of said compiling 
structures through a session identifier (tSr) 
addressed by said subscriber identifier (OSI) 
extracted from said scheduling structure 
(SCHEDULING_STRUCTi); 
adding an element identified by said subscriber 
identifier (OSI) to said compiling structure 
(COMPILING_STRUCT); and 
exchanging, each time said scheduling struc- 
ture (SCHEDULING.STRUCTi) remains 
empty, the content of sakl scheduling structure 
(SCHEDUUNG^STRUCTi) with the content of 
the compiling structure 

(COMPILING_STRUCTi) identified by the same 
session identifier (ISI). 

18. Method according to claim 15. characterized in that 
when a subscriber sends a channel changing 
request, it foresees moreover the following steps: 

modifying the session identifier ( ISr) addressed 
by the sut)saiber identif ier (OSI) corresponding 
to the subscriber who has made a channel 
changing request; 

addressing in response to the extraction of said 
subscriber identifier (OSI) by a scheduling 
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structure (SCHEDUUNG_STRUC"n a compil- 
ing structure (COMPIUNG.STRUCT) by mak- 
ing use of the session identifier (ISI*) read from 
the selection t^e (SELL.TAB) in correspond- 
ence of the memory location conesponding to 5 
said ajbscriber identifier (OSI); 
- writing inside the so addressed compiUng struc- 
ture (COMPIUNG^STRUCT) the identifier of 
the subscriber (OSI) having made a channel 
changing request 

19- Metmxj according to daim 15, characterized in that 
it comprises the step of eliminating in input the ATM 
cells belonging to sessions which are not required 
by any suloscriber. 

20. Method according to daim 15. characterized in ttiat 
it corrprises the step of synchronizing (SYNCJN) in 
input the ATM cells arriving from said ATM awtdiing 
netwirori< (ATM-SF). ^ 

21 . Method according to daim 1 5. characterized in that 
it comprises the step of synchronising in output 
(SYNC.Oirn the ATM cells transmitted towards the 
subscribers. ^ 
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